m 



2 



D 




WO 2005/067707 



3 



A DEVICE FOR RAISING, TRANSPORTATION AND RELEASING CRUSTACEA 
JUVENILES AND USE OF THE DEVICE 

The present invention relates to a device and a method for 
holding, transporting and releasing Crustacea juveniles, in 
5 particular lobster juveniles. 

The object of the invention is to provide a device which 
enables the holding, transportation and release of Crustacea 
juveniles, in particular lobster juveniles, in such a way 
that the juveniles are protected against predators until the 
10 juveniles have reached a stage, in which they have settled to 
the bottom and, on the bottom, instinctively leave the device 
which is formed by to main devices, which will be referred to 
below as the housing section and the emigration device. 

Larvae that hatch from egg-bearing lobster with released 
is eggs, live free-floating in the water until they have gone 

through three ecdvses and reached the fourth stage. Depending 
on the temperature of the water, this process varies from 
between two to six week. As the larvae are pelagic and even 
from birth are relatively big, they are, until in the fourth 
20 stage when they are about to settle to the bottom, a very 
easy prey for fish and other organisms hunting for food. 
Research results have proved that the survival rate until 
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settling is about 0,5 % for lobster juveniles born from egg- 
bearing lobster on the sea bed. 

Because of this relatively low percentage of survival and 
because of the fact that, in their pelagic state, lobster 
5 juveniles can easily be carried away by sea currents from 
their hatching area, there is a wish to protect the lobster 
larvae against predators while in their pelagic stage and in 
the following stages until, after having been released onto 
oceanic feeding grounds, they instinctively leave the device, 

xo so that the survival percentage and recapture rate will 

increase considerably relative to what is achieved in normal 
release of lobster juveniles. Further, it is a wish that a 
relatively large number of lobster juveniles may be released 
in one single operation, in which the transport and the 

is release operation itself can be carried out by preferably one 
person by means of relatively simple means, so that the 
operation becomes cost effective. 

There are known a great number of devices for rearing and 
feeding lobster juveniles. From NO B 164271, US 4.559.902, US 
20 4.198.924, US 3.889.639 and US 4.036.176 are known different 
facilities for rearing Crustacea which are kept on discs or 
baskets in a vessel. Feed is supplied to the vessel or to the 
individual disc or basket by means of different types of feed 
supplying devices . 



25 The prior art mentioned above presents several good solutions 
related to the rearing of, among other things, lobster which 
is in the pelagic stage, in which the lobster juveniles are 
protected against predators and lobster relatives. However, 
none of the above-mentioned documents shows or proposes any 

30 devices for transport and safe transfer of juveniles to free 
oceanic feeding grounds on the sea bed. Even though the 
juveniles are protected from hatching to release, the lobster 
juveniles are in a highly critical stage when being 
transferred from the rearing facility to the sea. It is 
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common to carry out this release by releasing individuals 
into the sea from a boat. With this method relatively many 
individuals are eaten by predators before reaching the bottom 
of the sea. To reduce this critical stage, experiments have 
been done to carry the lobster juveniles from the boat to the 
sea bed by releasing the juveniles through a pipe or hose 
extending down to the bottom. This is, like the above- 
mentioned method, relatively time-consuming work and may 
entail that the juveniles are released at times which are not 
necessar ily the best for the juveniles to stand a good chance 
of survival. 

A further drawback of rearing juveniles individually, is that 
the juveniles are not trained for a life together with 
lobster relatives, which may result in loss of juveniles 
after the juveniles have been released on oceanic feeding 
grounds, because the juveniles have not developed any natural 
survival instincts . 

From US 3.449.421 and US 4.279.218 are known devices which 
provide protection in the form of a cage for the individual 
lobster which remains in a rearing facility its entire 
lifetime. 

Keeping lobster in a cage until it is ready for consumption 
is resource-demanding with respect to both technical devices 
and feeding and caring. 

The invention has as its object to remedy, or at least 
reduce, one or more drawbacks of the prior art. 

The object is realized through features which are specified 
in the description below and in the following Claims. 

The present invention is formed by a rearing facility formed 
by at least one tray-like element which is placed, in a 
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manner known in itself, in a vessel filled with water- The 
water in the vessel is circulated by means of pumping devices 
and is purified by means of filters- The at least one tray is 
advantageously provided with a substratum for the purpose of 
functioning as a safe house and protection against other 
juveniles, which is important as lobsters are cannibals. The 
lobster juveniles are transferred from a hatching tray and 
incubator, known in itself, to the rearing facility, 
preferably when the lobster juveniles are in the fourth 
stage. 

The lobster juveniles are fed by means of a feeding device 
supplying the at least one tray with feed. To prevent lobster 
juveniles from leaving the tray-like element through the feed 
inlet opening in the periods between the feedings, the 
invention is arranged in such a way that the feed inlet 
opening is closed between the feedings. 

The at least one tray is supplied with a number of lobster 
juveniles limited by the number of substrata on the tray, so 
that each individual will have a hiding place. 

In order to ensure that the lobster juveniles do not leave 
the at least one tray, an element permeable to water is 
placed round the peripheral side surface of the tray in such 
a way that it forms a wall between the periphery of the tray 
and the vessel. Said water -permeable element preferably 
allows plankton to pass. When several trays are used, placed 
one above the other, the bottom surface of an overlying tray 
forms the ceiling surface of the corresponding underlying 
tray. On the topmost tray of the rearing facility a lid is 
placed in order to form an escape-proof room. 

When the lobster juveniles are to be released onto oceanic 
feeding grounds, the housing section with the at least one 
tray is transferred to a transport container. Alternatively, 
the holding tray can be used as a transport container. In the 
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invent of transport that lasts a long time, for example more 
than 12 hours, the water in the transport container can be 
circulated by means of a circulation device known in itself. 

On arrival at the release area, the housing section is 
brought out of the transport container into an emigration 
device which is then lowered to the bottom of the sea at the 
desired place. Alternatively, the housing section is brought 
out of the transport container and lowered into an emigration 
device placed in advance on the sea bed. 

In one embodiment the emigration device is formed by a 
support portion fixed to a bottom portion. The support 
portion has the effect of securing the housing section to the 
emigration device. The bottom portion is formed by a material 
of sufficient specific gravity to ensure stable positioning 
on the bottom, so that the emigration device will not move 
due to sea currents or lift from a float, to which ropes of 
the emigration device are attached. In order to form a path 
from the housing section to the sea bed outside the 
emigration device, at least one channel element is provided, 
forming a connection between the housing section and the 
bottom portion of the emigration device, in which cut-outs 
are formed, through which the lobster juveniles will pass on 
their way from the housing section to the oceanic feeding 
area. In order to prevent predators from entering the 
emigration device and at the same time prevent lobster 
juveniles, which have left the device, from going back in, 
the cut-outs are preferably provided with at least one one- 
way flap- like element which swings out from the emigration 
device. As an alternative to said flap-like element, the 
emigration device may be provided with a protective device at 
the exit, enabling the lobster juveniles to withdraw into the 
device again if they feel threatened. In a further 
alternative the at least one cut-out of the emigration 
device, through which the lobster passes from the housing 
section to the oceanic feeding area, is formed by a channel 
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without any further devices for the protection of the 
juveniles as they leave the emigration device. 

When the invention is used, the lobster juveniles will be in 
one and the same protected environment together with relative 
lobsters all the way from being introduced into the housing 
section, preferably in the fourth stage, until each 
individual, at the fifth to the seventh stage, leaves the 
housing section through the at least one channel element for 
a free life on the sea bed- Experiments have shown that the 
lobster juveniles instinctively emigrate from the device 
essentially during a period of from zero to seven days. This 
relatively long emigration period, together with emigration 
at the bottom of the sea, reduces the risk of being eaten by 
predators to a substantial degree as compared with the 
release of lobster juveniles according to the prior art. From 
experiments it has also been shown that the lobster juveniles 
choose to leave the device in special weather conditions. 

In what follows is described a non-limiting exemplary 
embodiment of a preferred embodiment which is visualized in 
the following drawings, in which: 

Figure 1 shows a simplified view of a housing section formed 
by ten disc-shaped elements. 

Figure 2 shows a view of a rearing device in accordance with 
the invention, in which a housing section which is formed by 
ten essentially disc-shaped elements are placed vertically 
above each other, and in which the housing section is placed 
in a vessel. 

Figure 3 shows a top view of one disc-shaped element of 
Figure 1, in which there is placed a substratum with a number 
of "lobster caves" and artificial grass. 
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Figure 4 shows in a perspective view an alternative 
embodiment of a disc-shaped element of Figure 1, viewed at an 
angle from above, the "lobster caves" being placed at the 
periphery of the disc-shaped element and in six groups placed 
between the periphery and the central area of the disc-shaped 
element . 

Figure 5 shows the element of Figure 4 viewed from below. 

Figure 6 shows a view of a feed pipe which is used when feed 
is being supplied to the individual disc-shaped element. 

Figure 7 shows a view of a housing section placed in an 
emigration device in accordance with the invention. 

Figure 8 shows an enlarged section of a lower right-hand 
portion of the emigration device of Figure 7 . 

Figure 9 shows a view of an alternative emigration device in 
accordance with the invention, in which the device is formed 
by a cylinder element provided with a plurality of through 
cut-outs in the side surface of the cylinder element. 

Figure 10 shows a view of a housing section which is placed 
in an emigration device of Figure 9 . 

Figure 11 shows a further alternative emigration device, in 
which the housing section is being placed between a base on 
the bottom of the sea and a buoyancy element. 

Figure 12 shows a principle drawing of the method of placing 
housing sections into three emigration devices shown in 
Figure 9 . 
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The terms of orientation, vertical and horizontal, refer to 
the position of use of the raising device in accordance with 
the drawings. 

In the drawings the reference numeral 1 identifies a housing 
section formed by ten essentially disc-shaped elements 5 
placed above each other round a vertical, central tubular 
element 10. The lobster juveniles (not shown) are placed in 
the housing section 1 in their fourth stage, for example, and 
are fed off until, at the fifth to the seventh stage, they 
are ready to be released onto oceanic feeding grounds. The 
release may be carried out by bringing the housing section 1 
from a vessel, not shown, into a transport container 15, 
alternatively by said vessel being suitable for transport and 
being used as the transport container 15, which is 
transported to the site of release, where the housing section 
1 is brought out of the transport container 15 down to the 
sea bed 50 or aboard a boat 51, alternatively by connecting 
it on shore to an emigration device 60. When the housing 
section 1 is connected to the emigration device 60 and is 
placed on the sea bed 50, the lobster juveniles instinctively 
leave the housing section 1 via the emigration device 60 for 
a free life on the sea bed 50. 

In Figure 1 a principle drawing, partly in a section, shows a 
housing section 1 which is formed by ten disc-shaped elements 
5 disposed about a tubular element 10 which is provided with 
cut-outs 11 providing communication between the space 7 
defined between two disc-shaped elements 5 and the interior 
of the tubular element 10. In order to define a space for the 
upper disc-shaped element 5', the housing section is provided 
with a top element 8. 

In order to prevent the lobster juveniles from leaving or 
being carried out of the housing section 1 via peripheral 
openings 9 between two disc-shaped elements, a cloth or fine- 
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meshed net 13 (Figure 2) can be applied round the periphery 
of the housing section 1. 

In the same way, a removable net-like element (not shown) is 
disposed round the internal surface of the tubular element 
5 10, so that the lobster juveniles cannot leave the housing 
section 1 through the cut-outs 11 in the tubular element 10. 
Alternatively, the tubular element 10 can have such 
orientation that the cut-outs 11 are placed in a position 
which is non-corresponding with the at least one cut-out 41 
10 of the disc-shaped element 5. 

In Figure 2 the housing section 1 is shown placed in a 
container 15 provided with a pipe arrangement 16 for the 
circulation of water in the container 15. 

In Figure 3 is shown a perspective view of an embodiment of a 
is disc-shaped element 5 viewed at an angle from above. On the 
surface of the element are placed a number of elements 
defining cavities or caves 30 in which the lobster juveniles 
may seek shelter. In order to make the environment a natural 
one for the lobster juveniles, the surface of the disc-shaped 
20 element 5 is provided with portions of grass-like material 
33. Round the centre of the disc-shaped element is shown a 
cut-out 12 which is adapted in such a manner that the tubular 
element 10 is complementary to the cut-out 12. 

The Figures 4 and 5 show in perspective views, from above and 
25 below, respectively, an alternative embodiment of the disc- 
shaped element 5 shown in Figure 3 . In this alternative 
embodiment the disc -shaped element 5 is provided with a 
number of peripheral caves 30 defined by the bottom portion 
34 of the element 5 and wall elements 35 extending inwards at 
30 essentially right angles from the periphery of the element 5 
towards the centre of the element 5. In addition to the 
peripheral caves 30, a number of caves 31 are defined by a 
number of wall elements 36, resembling sectors of a circle, 
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disposed on a surface portion between the periphery of the 
element 5 and the cut-out 12 at the centre portion of the 
element 5. The "ceilings" of the caves 31 are defined by 
corresponding disc elements 37 (Figure 5) located on the 
underside of an overlying disc-shaped element 5- In a 
corresponding way the "ceilings 0 of the peripheral lobster 
caves 31 are defined by peripheral recesses 38 on the 
underside of a disc-shaped element 5 overlying in the 
position of use. 

A person skilled in the art will understand that the lobster 
caves 30, 31 shown in the Figures 3-5 can be arranged in any 
number and in any orientation in the disc-shaped element 5 . 

The cut-out 12 at the centre portion of the element 5 shown 
in Figure 4 is defined by an essentially circular castellated 
collar 40 formed by a cylinder element which is provided with 
recesses 41 at its end portions. When two disc-shaped 
elements are positioned above each other vertically, the 
recesses 41 form openings into the space defined by the cut- 
out 12 . 

The supply of feed to the lobster juveniles in the housing 
section 1 effected by means of a feed pipe 52 (Figure 6) , 
which is provided at one end portion with a flange-like 
element 53, in which there are arranged a number of openings 
56 through which food may be carried from the pipe in to the 
lobster juveniles via the cut-outs 11, 41. During feeding the 
feed pipe 52 is moved in such a way that the openings 56 come 
to coincide with the cut-outs 11, 41, so that feed may pass 
in to the disc-shaped element 5. In this way the amount and 
possibly the type of feed which is carried onto the 
individual disc-shaped element 5, can be controlled. 

When lobster juveniles are being released from the housing 
element 1 to feed freely on the sea bed 50, an emigration 
device is used. 
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In Figure 7 is shown an embodiment of an emigration device 60 
in accordance with the invention, in which the emigration 
device 60 is formed by a bottom portion 62, a base 64, a side 
support element 66 and a mounting device 68 » 

s Between the bottom portion 62 and the base portion 64 are 
arranged a number of channels 70 extending between a cut-out 
72 at the centre portion of the base 64 and an outlet opening 
74 at the periphery of the emigration device 60. 

The mounting device 68 which is of a type known in itself, is 
10 fixed to the bottom portion 62 and extended up through the 
pipe 10 in the central cut-out 12 of the housing section 1 . 
The upper portion of the mounting device 68 may, for example 
by means of a threaded connection, be screwed into firm 
abutment on the top element 8 of the housing section 1, so 
is that the housing section 1 is prevented from relative 
movement relative to the emigration device 60, 

When a possible net-like element (not shown) on the internal 
surface of the tubular element 10 has been removed, the 
lobster juveniles present in the housing section 1 of the 
20 device as shown in Figure 7 may emigrate from the individual 
disc-like element 5, out through the recesses 41 of the 
castellated element 40, and then sink down to the bottom 
portion 62 of the emigration device 60 and move from there 
through a channel 70 out onto the sea bed 50. 

25 Figures 9 and 10 show an alternative embodiment of the 

emigration device 60 which is shown in Figures 7 and 8, in 
which the emigration device 80 in accordance with the 
invention is formed by a cylinder element 81 of a preferably 
firm and rigid material, like concrete for example, the 

30 cylinder element 81 being provided with a plurality of cut- 
outs 82. The cylinder element 81 is fixed to a base 84 in 
which there are arranged a number of channels 86 connecting a 
recess 88 in the centre portion of the base 84 with an outlet 
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90 at the periphery of the base 84. In the same way as 
described for the emigration device 60 , the lobster juveniles 
may wander from the housing section 1 via the recess 88 out 
through the cannel 86 onto the sea bed 50. 

Alternatively to the base 84 shown in Figures 9 and 10, the 
base may be formed of a steel grid (not shown) known in 
itself . 

Alternatively to the channel arrangement 86, the lobster 
juveniles may wander out through the cut-outs 82 in the lower 
part of the cylinder element 81 or openings or cut-outs (not 
shown) between the cylinder element 81 and base portion 84. 
In this alternative, the lobster juveniles must be given the 
chance to crawl out from the lower portion of the tubular 
element 10 into the annular space defined between the lower 
portion of the housing section 1 and the internal portion of 
the cylinder element 81, and/or to crawl out through openings 
9 in the periphery of the disc-like element 5. 

The emigration device 80 shows a preferred embodiment, in 
which it is desirable to have an emigration device 80 
essentially permanently placed on the sea bed 50 and/or in 
which it is desirable to have extra protection of the housing 
section 1 against external strains. In use, the housing 
section 1 is lowered into and attached to the emigration 
device 80 by a frogman 99 (Fig. 12), for example. 
Alternatively, the cut-out 12 of the housing section 1 is 
lowered down over a vertically extending guide element (not 
shown) which is essentially centralized and secured to the 
emigration device 80, preferably without being secured any 
further . 

Figure 11 shows a further alternative embodiment of an 
emigration device 100 according to the present invention. 
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The emigration device 100 is formed by a base 102, and a 
buoyancy element 104 is attached to and placed at a distance 
above the base 102 . 

The housing section 1 is connected to the emigration device 
s 100 between the base 102 and the buoyancy element 104, so 
that when the device is lowered into the sea, the base 102 
and buoyancy element 104 will ensure correct orientation of 
the housing section 1. To ensure stability against external 
strains like sea currents, for example, the base 102 has a 
10 weight which very much exceeds the buoyancy provided by the 
buoyancy element 104. 

In Figure 11 the housing section 1 is placed at a distance 
from the base 102. As, for constructional reasons among other 
things, it is desirable to have an "articulating" connection 

is between the housing section 1 and the base 102, the pipe 
portion between the housing section 1 and the base 102 is 
formed by a flexible element 106. In in situ experiments a 
cylindrical rubber element has been used. A person skilled in 
the art will understand that any other flexible element may 

20 be used. 

The flexible element 106 forms a channel which connects the 
tubular element 10 of the housing section 1 with the base. 

The lobster juveniles move from the housing section to the 
emigration device 100 as described above in connection with 

25 the embodiment alternatives of Figures 7-10. From the housing 
section 1 the lobster juveniles sink down through the 
flexible element 106 to a recess (not shown) in the base 102. 
From said recess, channels (not shown) guide the lobster 
juveniles to outlet openings 108 in the base 102, through 

30 which the lobster juveniles crawl out onto the sea bed 50 . 
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The outlet opening 74, 108, 90 or the opening between the 
emigration device 80 and its base portion 84, may be provided 
with a one-way flap element 76 of a type known in itself, the 
flap element having the effect that predators, for example, 
cannot enter the emigration device 60, 80, 100. In a 
preferred embodiment, the flap element is formed by a 
plurality of flexible "fingers" 77 projecting, in the 
position of use, in a downward slope from a portion above the 
outlet opening. In order to accommodate irregularities on the 
sea bed 50, the flap element preferably extends further down 
than the lower end portion of the emigration device 60, 80, 
100. 

As earlier mentioned, experiments go to show that the 
emigration period essentially extends over zero to seven days 
after the housing section together with the emigration 
section has been placed on the sea bed. The device according 
to the invention has the effect that the lobster juveniles 
are protected from predators all the way from hatching until, 
at the bottom 50 of the sea, the lobster instinctively leaves 
the housing section 1 via the emigration device 60, 80, 100 
for a free life in the oceanic feeding area. 

The invention also deals with a method of releasing Crustacea 
juveniles from the housing section 1, the method including: 

- Conveyance of a container 15 suitable for transport, 
containing the housing section 1 with Crustacea juveniles, to 
a desired site for release; 

- removal of a net-like element (not shown) disposed at the 
internal surface of a tubular element 10, so that the 
crustacea juveniles can leave the housing section 1 through 
cut-outs 41 in the housing section and cut-outs 11 in the 
tubular element 10; 

- fixation of the housing section 1 containing crustacea 
juveniles to an emigration device 60, 100; 

- lowering of the housing section 1 fixed to the emigration 
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device 60, 100 to a desired point on the sea bed 50; and 

- after a defined period of time, lifting the housing section 
1 fixed to the emigration device 60, 100 to a boat 51 on the 
surface . 

5 An alternative method for releasing Crustacea juveniles from 
a housing section includes: 

- Conveyance of a container 15 suitable for transport, 
containing the housing section 1 with Crustacea juveniles, to 
a desired site for release; 

10 - lowering of the housing section 1 into an emigration device 
80 already placed on a sea bed 50; 

- placing the housing section 1 containing Crustacea 
juveniles into an emigration device 80; 

- arranging for Crustacea juveniles communication between the 
is housing section 1 and the emigration device 80; and 

- after a defined period of time, separating the housing 
section 1 from the emigration device 80 and lifting the 
housing section 1 to a boat 51 on the surface. 



